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SUMMARY

Introduction/Objective There is very limited data regarding the need for transfusion and its effect on
the overall mortality of patients with coronavirus disease 2019 (COVID-19). The aim of our study is to
determine the need for blood component transfusion in patents treated for COVID-19 infection.
Methods This retrospective observational study included 4426 COVID-19-positive patients treated at
the Bezanijska Kosa University Hospital Medical Center between June 23,2020 and May 2, 2021. Of these
patients, 826 were treated in the intensive care units of the hospital. Of the total number of patients, 326
(7.4%) received transfusions. The clinical presentation, the structure of the applied transfusion therapy,
the laboratory parameters, and the treatment outcome were analyzed in this study.

Results Of the 828 patients treated in the intensive care units, 151 (18.2%) patients required transfusion,
while transfusion was necessary in a total of 4.9% of patients treated in the hospital wards. Of the total
number of all transfused patients, 86% received erythrocytes, one-third of them received fresh frozen
plasma, 10% received cryoprecipitate, while platelets were administered in around 6% of the patients.
The mortality rate in the tested group was 46%.

Conclusion The frequency of the application of blood components was significantly higher in patients
with a severe form of the disease. The presence of comorbidities did not affect the need for transfusion
therapy. In the group of patients treated in the intensive care units, 85% received erythrocytes, 39%
received fresh frozen plasma, 19% received cryoprecipitate and 7% received platelets.
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INTRODUCTION

Severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) is a highly contagious and
pathogenic coronavirus which emerged in late
2019, causing the pandemic of the acute respi-
ratory disease — COVID-19 [1]. This disease
caused the greatest global health crisis since the
influenza pandemic of 1918 and led to the death
of more than 6.5 million people worldwide [2].

COVID-19 is a respiratory and vascular dis-
ease which also significantly affects the hema-
tological system and the hemostatic system. It
is associated with hypercoagulability, which is
directly induced by virally mediated damage
or injury to the vascular endothelium, which
is caused by cytokines [3].

Clinical presentation varies — from asymp-
tomatic forms of the disease to respiratory in-
sufficiency, which requires mechanical ventila-
tion. Between 17.9% and 33.3% of patients have
the asymptomatic form of the disease [4, 5].

In patients with the severe form of
COVID-19, acute respiratory distress syndrome
may develop, usually a week after the onset of
symptoms [6]. Approximately 23% of patients
develop the severe form of the disease with a
mortality rate of around 6% of COVID-19 pa-
tients [7].

There is little data on the need for transfu-
sion and its influence on the overall mortality
of patients with COVID-19. Several publica-
tions have shown that, in total, 6.2-13.4% of all
patients with the COVID-19 infection require
transfusion support [8, 9, 10].

According to the data from the few studies
available, the application of blood products is
low in mild to moderately severe forms of the
disease, and higher in patients with severe clini-
cal presentation [11, 12]. Of the total number
of all the components administered, 83% are
erythrocytes [12].

The aim of this study is to present the need
for transfusion of blood components in our pa-
tients treated for COVID-19, the clinical char-
acteristics of these patients, the composition of
the transfusion therapy administered, as well as
the treatment outcome.

METHODS

The research was carried out as a retrospec-
tive observational study, which included 4426
COVID-19-positive patients, treated at the
Bezanijska Kosa University Hospital Medical
Center, in the period between June 23, 2020 and
May 2, 2021, of whom 826 were treated in the
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intensive care units of the hospital. In the observational
period, the hospital was exclusively designated for treating
COVID-19 patients.

Of the total number of patients, 326 (7.4%) received
transfusions. The patients who received transfusions
were divided into two groups. The first group included
155 patients treated in the hospital intensive care units,
while the second group included 147 subjects treated
in the wards of the Bezanijska Kosa University Hospital
Medical Center. The main criteria for ICU admission
were radiographic or CT scan severity score progression,
peripheral oxygen saturation (SpO,) below 93% despite
maximal conventional supportive oxygen therapy, labora-
tory test results, and arterial blood gas test. The study in-
clusion criteria were as follows: all patients with a verified
diagnosis of COVID-19 (confirmed by a PCR test in real
time), patients above the age of 18 years who met the cri-
teria of disease severity for the third stage or higher (ac-
cording to the National COVID-19 Guidelines) [13], and
who required blood component transfusion. Criteria for
the exclusion of patients from the study were incomplete
data and patients transferred to other medical facilities.

In relation to the treatment outcome, data for 326 pa-
tients were stratified as deceased and survivors. Survivors
were subjects dismissed from hospital. For all patients, data
was collected from the electronic medical histories — the
Heliant information system and the transfusion services
operating protocol.

Data related to basic patient demographic characteris-
tics (sex, age, comorbidities, therapy), laboratory parame-
ters (hematological parameters: red blood cell count, white
blood cell count, platelet count, hemoglobin levels, hema-
tocrit, mean corpuscular volume, hemostatic parameters
[prothrombin time (PT), activated partial thromboplastin
time (aPTT), fibrinogen, D-dimer], biochemical param-
eters [C- reactive protein (CRP), urea, creatinine, aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
bilirubin, lactate dehydrogenase (LDH), ferritin], as well
as data on oxygen support, were analyzed. All the data on
administered transfusion therapy are related to the type
and number of received blood component units; they were
taken from the transfusion services protocol and relate to
the application of concentrated erythrocytes and platelets,
fresh frozen plasma (FFP), cryoprecipitate, and convales-
cent plasma.

Statistical analysis

The absolute and relative numbers, in percentages, were
used for describing categorical data. Numerical data were
described as the arithmetic mean with standard deviation
or as the median with range, depending on data distribu-
tion. Normality of distribution was tested with mathemati-
cal and graphical methods. Two independent groups of
subjects (patients with the COVID-19 infection treated in
the intensive care units and patients with the COVID-19
infection treated in the hospital wards) were compared in
relation to categorical and numerical variables. The dif-
ference in the distribution of categories of nominal data
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was determined by the y* test. For testing the difference in
the value of numerical data, Student’s t-test or the Mann-
Whitney U test were used, depending on the normality of
distribution. All statistical methods were considered statis-
tically significant at the significance level of 0.05. Analysis
was performed using the IBM SPSS Statistics, Version 21.0
(IBM Corp., Armonk, NY, USA).

The study was approved by the Ethics Committee of
the Bezanijska Kosa University Hospital Medical Center,
Belgrade, Serbia (5425/1/).

RESULTS

The clinical characteristics of all patients who received
transfusion therapy during hospitalization, the needs for
transfusion therapy, and the treatment outcomes are pre-
sented in Table 1. Of the total number of all the transfused
patients, 86% received erythrocytes, one-third of them re-
ceived fresh frozen plasma, 10% received cryoprecipitate,
while platelets were administered in around 6% of the
patients. The mortality rate in the tested group was 46%.

Table 1. Characteristics of all patients who received a transfusion dur-
ing their hospitalization due to COVID-19

Characteristic Description
Age (years), X + sd 69.80 + 13.85
Sex (male vs. female), n (%) 172 (52.8) vs. 154 (47.2)
Comorbidity (yes), n (%) 315 (96.6)
Cardiovascular diseases (yes), n (%) 254 (77.9)
Diabetes mellitus (yes), n (%) 108 (33.1)
Pulmonary diseases (yes), n (%) 19 (5.8)
Kidney disease (yes), n (%) 44 (13.5)
gaesst;"(:r;;gstmal and/or liver diseases 47 (14.4)
Thyroid disease (yes), n (%) 20 (6.1)
Malignancies (yes), n (%) 73 (22.4)
Other comorbidities (yes), n (%) 27 (8.3)
Number of comorbidities, med (min-max) 2 (0-5)

Severity of clinical presentation
(mild illness vs. severe illness), n %

Oxygen support, n (%)

175 (53.7) vs. 151 (46.3)

Without 24 (7.4)
Intubation 148 (45.4)
Noninvasive ventilation 13 (4)
Oxygen therapy 141 (43.3)
Transfusion support, n (%) 326(7.4)
Erythrocytes 279 (85.6)
Platelets 21 (6.4)
Fresh frozen plasma 95 (29.1)
Cryoprecipitate 33(10.1)
Anti-COVID plasma 3(0.9)
Length of hospital treatment (days), 18 (2-102)

med (min-max)

Treatment outcome (discharged

vs. lethal outcome), n (%) 175(53.7) vs. 151 (46.3)

The clinical characteristics of the patients who received
blood transfusion during their treatment in the intensive
care units or the hospital wards are presented in Table 2.
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Table 2. Comorbidities in COVID-19 patients who received a transfusion treated in the

hospital intensive care units and wards

Milutinovi¢ V. et al.

of transfusion therapy. Patients treated in the

intensive care units had significantly lower red

Parameter Imi”ii‘ﬁgare Hossifa: E\:\gards p* blood cell counts (p = 0.024) and platelet counts
Age (years), X + sd 70.15+15.44 69.50+1234 | 0674 (p =0.002), and significantly highe,r white b,IOOd
Sex (male vs. female), n (%) 105 (60) vs. 70 (40) | 67 (44)vs. 84 (56) | 0.005 | Cell counts (p =0.013). Values of international
Comorbidity (yes), n (%) 172 (98.3) 143 (94.7) 0074 | normalized ratio (INR) (p < 0.001), aPTT
Cardiovascular diseases (yes),n (%) | 144 (82.3) 110 (72.8) 0.041 (p <0.001), and D-dimer (p < 0.001) were sig-
Diabetes mellitus (yes), n (%) 60 (34.3) 48(31.8) 0.633 nificantly higher in COVID-19 patients treated
Pulmonary diseases (yes), n (%) 9(5.1) 10(6.6) 0570 in the intensive care units, while the level of fi-
Kidney disease (yes), n (%) 26 (14.9) 18(11.9) 0439 | brinogen (Ph= O-Oﬁ) W?S higiler in COVIDXE
i testi ; patients with a milder clinical presentation.
Sii,setggrs]t(isetslﬂ ?g)j/or et 220126) 250166) 0-307 the tested biochemical parameters of liver func-
Thyroid disease (yes), n (%) 11(6.3) 9(6) 0.903 tion (direct bilirubin, p = 0.001; total bilirubin,
Malignancies (yes), n (%) 31(17.7) 42(27.8) 0.029 p =0.009; AST, p < 0.001; ALT, p = 0.001; LDH,
Other comorbidities (yes), n (%) 14 (8) 13 (8.6) 0.842 p < 0.001; ferritin, p < 0.001), as well as the level
z\lnt:in;; 2)f comorbidities, med 2(0-5) 2(0-5) 0712 of CRP (p < 0.001), were significantly elevated

*For the significance level of 0.05, according to the x? test

or the Mann-Whitney U test

Table 3. Hematological, hemostatic, and biochemical parameters prior to transfusion

in COVID-19 patients treated in the intensive
care units. Also, all evaluated parameters of
kidney function (urea, p = 0.001; creatinine,
p = 0.043) were significantly higher in the group

th . . . .
erapy . . of COVID-19 patients treated in the intensive
Parameters Intini'\;‘;;are Hosr?'ia: E\:v1ards care units, as compared to the patients treated
in the hospital wards.

Red blood cell count
(x 10'%/L) med (min-max) 26(1.2-6.6) 28(13-53) 0.024 Table 4 presents the composition of the ap-
White blood cell count 8.6 (0.05-175) 7.8(0.2-86) 0.013 plied transfusion therapy. In the group of pa-
(x 10%/L) med (min-max) tients who received blood transfusion during
Platelet count (x 10°/L) 168.0 (1-631) 2180 (13-843) | 0.002 their treatment in the intensive care units, 85%
med (min-max) ) ) . o .

. - received erythrocytes, 39% received fresh frozen
Hemoglobin (g/I) X £ sd 81.65+22.88 82.70 + 23.45 0.683 o . .. 0

— plasma, 19% received cryoprecipitate and 7% re-
Hematocrit X + sd 0.25 +0.07 0.26 +0.07 0.398 . L .
MOV = 5d 88,89 + 607 86,66 < 1032 0.021 ceived platelets. A significantly higher number
INR med (m_in—max) ; 2(0;_1‘0) 1' ; (;_1 1') <0.001 of red blood cell units was given to COVID-19
aPTT (s) med (min-max) 29.8(17.6-558) 254(0-230) | <0.001 Pat,len.tfs trealted in the lntertl)ﬁvefcérg\‘;?gs'l Also,
Fibrinogen (g/L) med (min-max) | 3.7 (0.4 - 9.4) 3.7(11-139) | 0.025 a signiticant Ygre}i‘te.r number of COVID-19 pa-
D-dimer (ng/mL) med (min-max) | 3,680 (203-35,200) | 2,000 (23-26,720) | <0.001 | tients treated in the intensive care units received
Direct bilirubin (umol/L) 43(12-169) 33(12-395) | 0.001 FFP, as compared to patients treated in the hos-

. 0 0 .
Total bilirubin (umol/L) 11.9 (2.5-183) 87(25-634) | 0.009 |  Pital wards (39% vs. 18%, p < 0.001). The admin-
AST (U/L) 43 (9-6500) 30,0 (7-481) <0.001 istration of cryoprecipitate was recorded only in
ALT (U/L) 30 (5-6484) 23 (5-309) 0.001 patients treated in the intensive care units.
LDH (U/L) 792 (222-14,397) 520.0 (193-3943) | < 0.001 Treatment duration in relation to transfusion
Ferritin (ug/L) 823 (36-4214) 461(5-9125 | <0.001 | therapy is presented in Table 5. The treatment
Urea of patients who required red blood cell transfu-
10.6 (2.1-39) 7.9 (0-80.9) 0.001 . . .

(mmol/L) sion during their treatment for COVID-19 lasted
Creatinine (umol/L) 116 (29-600) 99 (43-647) 0.043 signiﬁcanﬂy longer.
CRP (mg/L) med (min-max) 167.9 (11.9-571.4) 73.7 (1.8-408.1) <0.001

MCV - mean corpuscular volume; INR - international normalized ratio; aPTT - activated partial

thromboplastin time; AST — aspartate aminotransferase; ALT — alanine aminotransferase;

CRP - C-reactive protein; LDH - lactate dehydrogenase;
*for the significance level of 0.05, according to the Mann-Whitney U test

The distribution of the sexes was significantly different in
the two examined groups (p = 0.005), with the male sex
being more present amongst the patients in the intensive
care units. The presence of cardiovascular diseases was
significantly more common in COVID-19 patients with
more severe clinical presentation treated in the intensive
care units of the hospital (p = 0.041), while malignancies
were more common in patients treated in the hospital
wards (p = 0.029).

Table 3 presents the values of the hematological, hemo-
static, and biochemical parameters prior to the application

‘ DOI: https://doi.org/10.2298/SARH231206102M

DISCUSSION

This study shows that 7.4% of all patients who

were treated in hospital for COVID-19 required
the administration of transfusion therapy. Our results are
similar to the results published in previous studies, which
have shown that transfusion application in COVID-19
patients is not very high, and ranges 6.2-13.4% [1, 8, 9].
The most commonly applied blood component were eryth-
rocytes, which were indicated in 86% of the total number
of all transfused patients. Our results are similar to the
results from a previously published study by DeSimone
et al. [12], where red blood cells made up for 83% of the
total number of all administered blood components during

Srp Arh Celok Lek. 2023 Nov-Dec;151(11-12):646-651
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Table 4. Composition and doses of administered blood transfusions

Parameters Intensive care Hospital wards p*
n=175 n=151

Number of patients who received erythrocytes, n (%) 148 (84.6) 131 (86.8) 0.576
Number of erythrocyte doses administered, med (min-max) 2(1-21) 2(1-11) 0.005
Number of patients who received platelets, n (%) 13(7.4) 8(5.3) 0.435
Number of platelet doses administered, med (min-max) 7 (4-13) 9(5-32) 0.227
Number of patients who received fresh frozen plasma, n (%) 68 (38.9) 27 (17.9) <0.001
Number of fresh frozen plasma doses administered, med (min-max) 3(1-23) 2(0-10) 0.096
Number of patients who received cryoprecipitate, n (%) 33(18.9) 0(0) <0.001
Number of cryoprecipitate doses administered, med (min-max) 9 (5-47) / NA
Number of patients who received anti-COVID plasma, n (%) 2(1.1) 1(0.7) 0.650
Number of anti-COVID plasma doses administered, med (min-max) 2(2-2) 2(2-2) 1.000

*For the significance level of 0.05, according to the x? test or the Mann-Whitney U test

Table 5. Treatment duration in relation to transfusion therapy in pa-
tients hospitalized due to COVID-19

Treatment duration (days),
Type of transfusion therapy med (min-max) p*
Yes No
Erythrocytes 18 (2-102) 15 (3-40) 0.009
Platelets 19 (7-42) 18 (2-102) | 0.868
Fresh frozen plasma 18 (2-73) 17 (2-102) 0.656
Cryoprecipitate 20 (4-65) 17 (2-102) 0.264
Anti-COVID plasma 20(19-30) | 18(2-102) | 0.384

*For the significance level of 0.05, according to the Mann-Whitney U test

hospitalization. Our study showed that significantly greater
number of red blood cell units was administered to pa-
tients treated in the intensive care units than to patients
with a milder clinical presentation, who were treated in the
hospital wards. A significantly greater number of patients
in intensive care received FFP, as compared to patients
treated in hospital wards (39% vs. 18%). Similar data can be
found in studies by several authors, which have shown that
the need for transfusion is significantly greater in patients
treated in intensive care [1, 8, 10, 12].

Data analysis shows that the application of cryoprecipi-
tate is indicated in 10%, while the application of concen-
trated platelets is indicated in 6% of all COVID-19 patients
who received transfusion therapy during hospitalization.
Anti-COVID plasma was given to three patients — two
patients treated in the intensive care units and one patient
treated in one of the hospital wards. The application of
transfusions of platelets, FFP, and cryoprecipitate is low in
COVID-19 patients who did not have major hemorrhage
episodes, which was also confirmed in a study by Doyle et
al. [14]. In our study, the percentage of transfused patients
treated in the intensive care units was 18.2%, while the
percentage of patients treated in the hospital wards who
required transfusions was 4.9%. In a study by Grandone
et al., the percentage of transfused patients in intensive
care was 41.9%, while the percentage of transfused patients
treated in the hospital wards was 10.3% [6], which is, in
fact, significantly higher than in our study.

The mortality rate registered in our study, in the ex-
amined group, was 46%. These data are similar to the
data from previous studies showing that mortality among
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COVID-19 patients who needed transfusions was between
34.8% and 45% [8]. According to the results of previously
published studies, a great variation of mortality prevalence
amongst COVID-19 patients admitted to hospital, which
ranged 5.8-30.7%, was registered [15, 16, 17].

Almost all of our subjects had at least one comorbidity.
Amongst these comorbidities, the most frequent ones were
cardiovascular diseases and diabetes mellitus, which is in
keeping with the data from previous studies [15, 18-22].
The presence of cardiovascular diseases was significantly
more frequent in COVID-19 patients with a more severe
clinical presentation who were treated in the intensive care
units, while malignancies were more present in patients
with a milder clinical presentation who were treated in
the hospital wards. The male sex was more present in in-
tensive care patients than in patients with a milder clinical
presentation treated in the hospital wards. The presence
of comorbidities did not affect the need for transfusion
support in patients with the COVID-19 infection.

Earlier studies have shown that both sexes have the
same susceptibility to the disease, but that men have the
tendency to develop a more severe form of COVID-19
and are more likely to have a lethal outcome [23, 24, 25].

Our study showed that patients with a more severe clini-
cal presentation treated in the hospital intensive care units
had significantly lower red blood cell counts and platelet
counts, and significantly higher white blood cell counts,
as compared to COVID-19 patients with a milder clini-
cal presentation treated in the hospital wards, which is in
keeping with earlier studies [26, 27, 28]. The platelet count
is significantly lower in patients with the more severe form
of COVID-19. In COVID-19 patients, a low platelet count
is connected with a higher risk of the severe form of disease
and of mortality [26].

Controlling the parameters of hemostasis may help in
determining the predictors of an unfavorable prognosis
in patients with the COVID-19 infection. Tang et al. [29]
reported that patients who had died of COVID-19 had sig-
nificantly higher levels of D-dimer, longer PT, and longer
aPTT, as compared to the surviving patients. The concen-
tration levels of D-dimer in the serum, in patients with
severe forms of COVID-19, were significantly higher than
in patients with the milder form of the disease [26, 29].
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Similarly to the data published in previous studies [26,
28], our study shows that patients with a more severe clini-
cal presentation of COVID-19 had significantly higher lev-
els of CRP, ferritin, LDH, AST, ALT, bilirubin, urea, and
creatinine, as compared to patients with a milder form of
the disease treated in the hospital wards.

The administration of FFP was in correlation with the
values of INR, aPT'T, bilirubin, urea, and ferritin. Patients
who received cryoprecipitate had significantly higher val-
ues of INR, aPTT, D-dimer, AST, ALT, LDH, and ferritin,
and significantly lower levels of fibrinogen, as compared
to patients who did not receive cryoprecipitate. In a study
by DeSimone et al. [12], high values of PT and aPTT were
significantly linked with the need for transfusion, which
was not the case with a low level of fibrinogen.

The average length of hospital treatment was 18 days, the
shortest hospital stay was two days, while the longest was
102 days. In previous studies, the average length of hospital
stay was between five and 29 days [30]. Our study showed
that the treatment of patients who required red blood cell
transfusion during their treatment for COVID-19 lasted
significantly longer. However, it should be pointed out that
these were patients with a more severe clinical presentation
of the disease, whose recovery lasted longer.

As to the study limitations, it should be pointed out that
this is a retrospective study and that certain parameters
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MpumeHa KOMNOHEHaTa KPBYU KoJ 60NeCHMKa lIeueHnX 04 KoBuaa 19 — Hawwa UCKYCTBa

Bojucnasa MunytuHosuh', MupjaHa KoBau??, borgaH LipHokpak'?, Mapuja 3gpaBkoBuh'2

'KnuHnuko-6onHnukn LeHTap , bexanujcka koca'’, beorpag, Cpbuja;
2YHneep3uTet y beorpaay, MegnunHcku pakyntet, beorpag, Cpbuja;
*MHcTuTyT 3a TPaHcdy3ujy Kpeu Cpbuje, beorpap, Cpbuja

CAMETAK

YBog/Lusm MNocTojy Beoma Mano nofgartaka o notpebu 3a
TpaHCdy31joM 11 FeHOM YTULajy Ha YKyrnaH MopTanuTeT 6onecHuKa
obonenux oa Kosuaa 19.

Linb Hawer nctpaxviBarba je aa ce yTBpan notpeba 3a TpaHchy-
31jOM KPBHUX KOMMOHeHaTa Koz 6onecH1Ka neyeHnx og kosuaa 19.
Metope PeTpocnekTnBHa oncepBaLoHa CTyamnja obyxsaTiia
je 4426 6onecHviKa NO3NTHBHUX Ha KOBWZ 19 Koju cy y nepriogy
of 23. jyHa 2020. go 2. maja 2021. rognHe neyeHun y KnmHnyko-
-60/THNUYKOM LieHTPY , BexaHmjcka Koca'’, of Kojux je 826 neueHo
y jeavHMLaMa nHTeH3vBHe Here. Of yKynHor 6poja 6onecHuKa,
326 (7,4%) 6bonecHuka npumMano je TpaHcoysmjy. AHanvmpaHu
Cy KNMHMYKa CNMKa, CTPYKTYpa NpUMeHbeHe TpaHCPy3MOooLLKe
Tepanuje 1 1abopaTopurjcKk1 MapaMeTPy 1 UCXOS Jleyekba.
Pesyntatu Opf 828 60necHMKa Koju Cy NIeYeHU Y jequHNLM
VHTEH3UBHe Here, 151 (18,2%) 6onecHIK 3axTeBao je TpaHCcdy3ujy,
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JOK je mpoLeHaT 60o1ecHVKa NeyeHrX Ha ofiesbetblMa Koju
Cy 3axTeBanu TpaHcdy3ujy 6ro 4,9%. Op yKynHor 6poja cBUX
TpaHchyHAoBaHUX 6onecHMKa, 86% je NpUMIIO epuTpoLUTE,
TpehriHa je npummna 3amp3HyTy cBexy nnasmy, 10% je npumuno
KpronpeumnumTaT, JOK Cy TPOMOOLUTY NpUMerbeHn Kog 6%
6onecHuka. YTBpheHa ctona mopTanuteTta y MCNUTUBAHO]j
rpynu je 46%.

3ak/byyak YyecTasocT NpuMeHe KpBHUX KOMMOHEHaTa je
6una 3HavajHo Beha Kog 6onecHrKa ca TeWwKnum 06anKom
6onectu. MpucycTso KOMopbuarTeTa HYje yTULANOo Ha NoTpedy
3 TPaHCPY3MONOLLKOM Tepanujom. Y rpyni 6onecHKa ca TELLKOM
KVHUYKOM CITMKOM NIeYeHVX Y jeAnHMLIaMa UHTeH3BHeE Here, 85%
6onecHKa NpyMINO je epuTpoLmTe, 39% NPVUMINO je 3aMpP3HYTY
cBexy nnasmy, 19% kpuonpeuunutat u 7% TpomoéouuTe.

KmbyuHe peun: TpaHcdy3uja; KOMNOHeHTe KpBu; KoBug 19
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